Quantitative EEG features are used to classify reactive and non-reactive EEGs. Probabilities based on quantitative EEG features reflect the degree of reactivity. Quantitative methods may increase reproducibility and objectivity of EEG reactivity assessment.
h i g h l i g h t s
Quantitative EEG features are used to classify reactive and non-reactive EEGs. Probabilities based on quantitative EEG features reflect the degree of reactivity. Quantitative methods may increase reproducibility and objectivity of EEG reactivity assessment.
a b s t r a c t
Objective: EEG reactivity is an important predictor of outcome in comatose patients. However, visual analysis of reactivity is prone to subjectivity and may benefit from quantitative approaches. Methods: In EEG segments recorded during reactivity testing in 59 comatose patients, 13 quantitative EEG parameters were used to compare the spectral characteristics of 1-minute segments before and after the onset of stimulation (spectral temporal symmetry). Reactivity was quantified with probability values estimated using combinations of these parameters. The accuracy of probability values as a reactivity classifier was evaluated against the consensus assessment of three expert clinical electroencephalographers using visual analysis. Results: The binary classifier assessing spectral temporal symmetry in four frequency bands (delta, theta, alpha and beta) showed best accuracy (Median AUC: 0.95) and was accompanied by substantial agreement with the individual opinion of experts (Gwet's AC1: 65-70%), at least as good as inter-expert agreement (AC1: 55%). Probability values also reflected the degree of reactivity, as measured by the inter-experts' agreement regarding reactivity for each individual case. Conclusion: Automated quantitative EEG approaches based on probabilistic description of spectral temporal symmetry reliably quantify EEG reactivity. Significance: Quantitative EEG may be useful for evaluating reactivity in comatose patients, offering increased objectivity. Ó 2015 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Accurate prediction of neurologic outcome is essential for the care of comatose patients, particularly to guide decisions about whether or not to continue supportive care. Prognostication in comatose patients is based on both clinical and electrophysiological parameters (Gaspard et al., 2014; Tjepkema-Cloostermans et al., 2015; Wijdicks et al., 2006) . One of these variables is the reactivity of the EEG to external stimulation, which has emerged as an important predictor of improved outcome in a wide variety of clinical conditions, including traumatic and anoxic brain injury (Logi et al., 2011; Rossetti et al., 2010) . In multimodal prediction of outcome after anoxic brain injury, the information provided by EEG reactivity complements the information derived from clinical examination and 
